Supplementary Information (SI) for Environmental Science: Nano.
This journal is © The Royal Society of Chemistry 2025

Supplementary Materials for
Toxic effects and metabolic response mechanisms of amino-modified polystyrene nanoplastics

and arsenic on Microcystis aeruginosa

Xinwei Shi 2, Qi Wang ¢, Weitao Liu ® * Ruiying Shi 2, Yichen Ge #, Jinzheng Liu 2

2 MOE Key Laboratory of Pollution Processes and Environmental Criteria, College of

Environmental Science and Engineering, Nankai University, Tianjin 300350, China

* Corresponding author: Weitao Liu

Email: Iwt@nankai.edu.cn (W. Liu)

Phone/Fax: +86-22-23501117

Present Address: No. 38 Tongyan Road, College of Environmental Science and Engineering,
Nankai University, Tianjin 300350, China.

# Xinwei Shi and Qi Wang contributed equally to this work and they are co-first authors.
This file includes:

Page 4, Text 1, Table 2, Figure 1.



Text S1

The three-dimensional fluorescence characteristics of the extracellular polymeric substances
(EPS) solutions were analyzed using three-dimensional excitation-emission matrix (3D-EEM)
fluorescence spectroscopy (LS-55, Perkin Elmer, USA). Detection conditions were as follows:
excitation wavelength (Ex) and emission wavelength (Em) scanning ranges were 220-580 nm and
250-600 nm, respectively, with increments of 5 nm and a scan rate of 1200 nm min™'. The total
organic carbon (TOC) content in the EPS was measured using a total organic carbon/total nitrogen

analyzer (Multi N/C 2100, Jena, Germany).



Table S1 Raw DLS data

Temperature Z-average Polydispersity =~ Aggregation Zeta Electrophoretic Conductivity
(°C) diameter index Index potential mobility (mS/cm)
(d.nm) (PdI) (mV) (umem/Vs)
25 39.35+0.28 0.05+0.01 0 41.37+£1.10 3.24+£0.09 0.03 £0.00
Table S2 Treatment details
Treatment Group PSNPs-NH, (mg-L!) Arsenic (mg-L1) Label
Control 0 0 Control
0.1 0 PS-L
PSNPs-NH, alone 0.5 0 PS-M
1 0 PS-H
Arsenic alone 0 5 As
) 0.1 5 AP-L
PSNPs-NH, + Arsenic 05 5 AP-M
Co-exposure
1 5 AP-H




561/488 nm

(a)

(b)

600 -300.0
550 -261.3
-é-soo -222.5
450 (18058
_5400 -145.0
27 -106.3
w350 -67.50
300 -28.75
250 --10.00
(c)

600 -1000.0
550 -873.8
£500 -7475
£ 450 -621.3
8 -495.0
-‘2400 I A Y A Y A Y A -368.8
w350 ' -242.5
300 : - -116.3
250 I Sl Wd ‘ -10.00

Excitation (nm)

250 300 350 400 450 500 550 250 300 350 400 450 500 550 250 300 350 400 450 500 550 250 300 350 400 450 500 550

Control PSNP-NH, Arsenic

PSNP-NH,+ Arsenic

Figure S1 (a) confocal microscopy analysis of Cyanobacterial absorption of PSNPs-NH,, (b)
3D EEM fluorescence spectra of soluble extracellular polymeric substances (S-EPS) and

loosely bound extracellular polymeric substances (LB-EPS).



